A diffusion chamber is described which concentrates short-chain, volatile fatty acids from seawater while simultaneously separating them from interfering salts. The procedure relies on the passive diffusion of volatile compounds from acidified seawater samples and their subsequent absorption onto a base-impregnated filter. The method is simple, efficient, and adaptable to most commonly used methods of volatile acid analysis.
Despite the emergence of numerous techniques for the determination of volatile fatty acids (VFAs) (1, 3, 4, 6, 9) , the quantification of these compounds in marine systems remains difficult (8) . In part because of methodological and analytical constraints, measured concentrations of VFAs in various anoxic marine pore waters have been found to vary widely (i.e., 1 .0 to 10,000 p.M for acetic acid) (2, 5, 7, 8) . The detection of VFAs in saline environments is hindered both by their relatively low concentrations in these habitats and by the presence of large amounts of salt, which interferes with most analytical procedures.
Vacuum distillation procedures have recently been used for the removal of salt from marine samples before VFA analysis (10, 11) . Vacuum distillation has proved to be direct and efficient, but it is generally limited to small sample sizes and is not applicable to the rapid processing of many samples. We describe an alternative passive distillation procedure which concentrates volatile compounds such as acetic acid from seawater while simultaneously separating them from interfering salts.
Our method relies on the passive diffusion of volatile compounds from an acidified seawater sample and their subsequent absorption onto a base-impregnated filter. The distillation is conducted in diffusion chambers ( Fig. 1) During incubation, VFAs contained in the acidified seawater sample (S) diffuse out of solution (arrows in Fig. 1 ) and are absorbed onto the filter (F), where they are trapped as their potassium salts. After diffusion is complete, the chambers are opened, and the filters are removed, dried at 60°C, and stored desiccated over NaOH for subsequent VFA analysis.
A time course of the volatilization and recovery of acetic acid by the passive distillation technique is shown in Fig. 2 .
[U-'4C]sodium acetate (2 ,uCi/ml) was added to seawater previously filtered through a Millipore-type GS membrane filter (0.22 p.m pore size) to yield a final concentration of radiolabeled acetate of 0.3 puM. Replicate 5-ml samples of the radiolabeled seawater were added to a series of diffusion chambers. Whatman 2.4-cm GF/F glass fiber filters, precombusted at 500°C and then wetted with 250 ,ul of 0.5 N aqueous potassium hydroxide (equivalent to 125 ,umol of KOH), were used as trapping filters. Half of the seawater samples were amended with 250 p.l of absolute methanol; the other half received no methanol addition. Each sample was then acidified with 0.5 ml of 18 N H2SO4, sealed, and incubated as described above. Duplicate chambers were opened at the indicated times, and the filters and sample reservoirs were assayed for radioactivity by liquid scintillation spectrometry.
The radiolabeled acetate contained in the methanolamended seawater samples was quantitatively recovered on the trapping filter after 12 h of incubation (KOH/MeOH filters; Fig. 2 ). Less than 1% of the added label remained in solution after 12 h (KOH/MeOH reservoirs). When methanol was not added to the seawater samples, the recovery of [14C]acetate on the filters was not complete even after 45 h (Fig. 2, KOH filters) . Label not recovered on the filters remained in solution (Fig. 2, KOH reservoir) .
Thus, the addition of methanol to the seawater samples greatly accelerated the kinetics of acetate recovery on the filters. This enhancement was primarily the result of increased volatilization of acetate into the diffusion chamber atmosphere (Table 1) . Methanol can be added directly to the seawater samples as in Fig. 2 or by wetting the trapping filter with methanolic rather than aqueous KOH. We found the two methods gave similar results (Table 1 ). The data in Table  1 cated glass fiber filters). Multiple samples can be processed simultaneously, depending on the number of chambers available. The time required for the recovery of VFAs can be reduced further if desired by raising the sample incubation temperature. As noted previously, however, that would necessitate constructing the chambers from a more heatstable material. The primary advantage of this technique is its potential for one-step sample concentration. Although the experiments described above used a 5-ml sample size, we quantitatively recovered 14C-labeled VFAs from 10-ml samples as well.
The resulting filter can be resolvated in a minimum volume (i.e., 0.1 to 0.2 ml), resulting in a theoretical 50-to 100-fold 
